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PREFACE

The end of the Cold War has led to major force reductions for all the
military services and the closing of numerous military installations
and facilities. A number of Office of the Secretary of Defense (OSD)
and Navy studies in recent years have examined the economic con-
sequences of closing or contracting shipbuilding facilities. Of par-
ticular concern are the costs associated with closing excess facilities
and laying off the workforce and then reconstituting those facilities
and capabilities and rehiring and retraining the workforce later.

To help understand these costs and economic consequences, the
Assistant Secretary of the Navy for Installations and Environment
tasked RAND to identify the direct budgetary costs as well as the
workforce reconstitution issues associated with closing the Philadel-
phia Naval Shipyard and the reuse of a major portion of the shipyard
for commercial shipbuilding.

This report provides a chronological history of the closing and reuse
of the Philadelphia Naval Shipyard with specific data on the costs
and workforce issues of closing, maintaining in a dormant state, and
reestablishing shipbuilding activities at the shipyard. It also
describes the commercial shipbuilding philosophy of the Kvaerner
Philadelphia Shipyard and how that philosophy differs from that of
U.S. shipbuilders.

This document should be of interest to OSD and Navy policymakers
and planners who must face decisions concerning the closing and
reuse of shipbuilding facilities. It may also interest industrial deci-
sionmakers involved in the operation of shipyards and the construc-
tion of naval and commercial ships.
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The research documented in this report was carried out within the
Acquisition and Technology Policy Center of RAND’s National
Defense Research Institute, a federally funded research and devel-
opment center sponsored by the Office of the Secretary of Defense,
the Joint Staff, the unified commands, and the defense agencies.
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SUMMARY

BACKGROUND AND PURPOSE

The end of the Cold War left the United States with a larger defense
infrastructure than needed to ensure the nation’s security in the
post—Cold War era. Accordingly, at the instigation of the Defense
Department, Congress passed Base Realignment and Closure (BRAC)
legislation to enable the department to close, reorganize, or other-
wise convert assets to other purposes. Four rounds of BRAC closures
ensued, resulting in the closure of 97 of 495 major installations. One
of these was the Naval Shipyard in Philadelphia, Pennsylvania.

Although considerable work has been done to examine the economic
consequences of closing or scaling back shipyards,! these efforts
have not had a great deal of quantitative data to examine. Thus, the
closure of four shipyards during the BRAC process provided a unique
opportunity to gather specific data about costs of closure and reuse
of temporarily excess shipbuilding facilities. Recognizing this oppor-
tunity, the Navy asked RAND’s National Defense Research Institute
to develop a case study of the Philadelphia Naval Shipyard (PNSY).

1gee, for example, Birkler, John, et al., The U.S. Submarine Production Base: An
Analysis of Cost, Schedule, and Risk for Selected Force Structures, Santa Monica, Calif.:
RAND, MR-456-08D, 1994; Birkler, John, et al., The U.S. Aircraft Carrier Industrial
Base: Force Structure, Cost, Schedule, and Technology Issues for CVN 77, Santa Monica,
Calif.: RAND, MR-948.0-Navy/OSD, 1998; and Birkler, John, et al., Reconstituting a
Production Capability: Past Experience, Restart Criteria, and Suggested Policies, Santa
Monica, Calif.: RAND, MR-273-ACQ, 1993. OSD and the Navy also completed a Ship-
building Industrial Base Study (SIBS) as a follow-on effort to the Quadrennial Defense
Review.
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The case study has four objectives:

e Lay out the chronology.

o Detail the direct costs of closing the shipyard, maintaining it in a
dormant state, and converting it to other uses.

« Examine the ability to reconstitute the workforce for shipbuild-
ing activities.

e Capture the business philosophy of Kvaerner, the shipbuilding
company that eventually leased most of the shipyard facilities.

CHRONOLOGY

The decision to close the Philadelphia shipyard was made as part of
the 1991 round of BRAC closures. Initially, the yard was to close fol-
lowing the overhaul of the USS Forrestal, which was scheduled to
finish in 1993. Subsequently, the Navy agreed also to do the more
complicated overhaul of the USS Kennedy, scheduled for completion
in fall 1995. Addition of the Kennedy overhaul greatly complicated
the closure, because Navy officials had to oversee a complex over-
haul while simultaneously preparing the shipyard for closure and
transfer. The Navy’s schedule of key events for closure and transfer
is as follows:

» Establish and staff closure organization (early FY 1992).

e Preserve/secure facilities and plant equipment (FY 1992-FY
1996).

e Environmental cleanup and National Environmental Policy Act
(NEPA) efforts (FY 1992-FY 1996).

e Downsize military and civilian personnel (FY 1993-FY 1996).
e  Cease mission operations (FY 1994-FY 1995).

 Transfer utility plant operation to Naval Ship Systems Engineer-
ing Stations (NAVSSES) (FY 1994-FY 1995).

 Transfer propeller shop and caretaker functions to Norfolk Naval
Shipyard (FY 1994-FY 1995).
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* Relocate unique functions and capabilities to Norfolk Naval
Shipyard (FY 1995).

* Consolidate residual personnel (FY 1996).
¢ Cease all operations (FY 1996).

The Navy largely met its schedule. Some of the more complex
cleanup operations extended into 2000, but most activities were
completed on time, including the overhaul of the USS Kennedy,
which finished two days early.

The major event of the reuse phase began in October 1997, when
Kvaerner ASA, a Norwegian shipbuilding company, signed a 99-year
lease for the shipyard. Kvaerner agreed to construct four ships in the
shipyard and employ at least 700 full-time workers. Construction,
initially scheduled for June 1999, actually began in March 2000.
Delivery of the first ship is expected in summer 2002.

DIRECT COSTS OF CLOSING, MAINTAINING, AND
RESTARTING THE SHIPYARD

Closing the Philadelphia shipyard was an expensive proposition for
the Navy. Total costs amounted to almost $300 million over five
years. These costs were borne by two Navy organizations, Naval Sea
Systems Command (NAVSEA) and Naval Facilities Engineering
Command (NAVFAC). NAVSEA carried the burden of the costs,
expending almost $204 million, of which more than half went to pay
costs associated with the civilian workforce (e.g., termination, relo-
cation, etc.). NAVFAC, which spent almost $88 million, was respon-
sible for the environmental cleanup of the shipyard, and 85 percent
of its expenditures were for that purpose. As a point of comparison,
the Philadelphia shipyard closing was not the most expensive of the
BRAC era. NAVSEA costs alone to close the Mare Island Naval Ship-
yard, a nuclear facility, exceeded $420 million.

Our focus was on the costs to shut down and maintain facilities and
equipment and then to reopen and reuse those facilities and equip-
ment later. NAVSEA spent almost $30 million to place the buildings
and equipment in a dormant state. This facility and maintenance
cost was the highest of the four shipyards closed by BRAC, partly
stemming from the number of buildings and facilities and their age
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and condition. NAVFAC spent an average of $3 million per year in
personnel, security, and real property maintenance for the shipyard
from FY 1997 to the time of transfer. Although not a trivial sum of
money, the costs of shutdown and maintenance were relatively low,
given the number of facilities and their combined square footage.

The costs of reusing the shipyard, especially the cost of reconstitut-
ing the Kvaerner portion of the shipyard, far outweighed the costs of
closing the yard and maintaining it in a dormant state. Approxi-
mately $300 million was spent to demolish old, unneeded structures
and build and equip modern ship construction facilities on the
Kvaerner site. These costs were primarily for the construction of a
new fabrication shop (approximately 650,000 square feet), a grand
block shop for the assembly of modules weighing up to 600 tons, and
a paint shop, plus the purchase of a 600-ton gantry crane (at approx-
imately $30 million) and other, modern shipbuilding equipment
such as cranes, robotic cutters and welders, and medium- and
heavy-lift transporters. It is important to note that very little was
spent on refurbishing the two large drydocks on the Kvaerner site.

Costs to reuse other parts of the shipyard were lower, but not trivial.
One building occupied by a new tenant, Metro Machine, involved in
the ship repair business, required more than $400,000 in renovations
to make the building suitable for occupation. Refurbishment costs
for other buildings ranged from $10 to $90 per square foot,
depending on the condition of the building and its intended reuse.

At least two important caveats should be kept in mind when consid-
ering these costs:

e Private shipyards may have taken a different approach to shut-
ting down and maintaining facilities and equipment. A private
shipyard may have demolished many of the old buildings that
had little potential or value for reuse and may have disposed of
excess equipment no longer needed. The Navy, under the
guidelines of the BRAC process, expended money for the shut-
down and maintenance of old facilities and unneeded equip-
ment.

e The reuse of the Kvaerner portion of the shipyard involved the
conversion from ship repair to ship construction. The vast
majority of the reopening cost for the Kvaerner portion would




Summary xxi

not have been necessary if the existing facilities and equipment
had been geared toward ship construction.

WORKFORCE-RELATED CLOSING AND RECONSTITUTION
COSTS

When the decision to close the PNSY was announced, the shipyard
directly employed almost 7,400 people. The closure involved consid-
erable disruption for the workforce, with many being terminated and
many others being transferred. When the shipyard finally closed,
fewer than 2,000 of the former employees were left unemployed.
Many of those had employment opportunities they declined.

On average, NAVSEA spent approximately $15,000 per employee in
separation bonuses, relocation expenses, and retirement incentives.
These costs would have been higher if not for two factors. First, the
economy in the region was fairly robust in the late 1990s, providing
new employment opportunities for the displaced shipyard work-
force. Second, new employment opportunities at the shipyard were
created by other BRAC actions and by the new tenants that were
leasing the excess shipyard property. The several Navy organizations
remaining at or relocated to the shipyard provided approximately
2,000 jobs. The new tenants locating at the shipyard created job
opportunities for an additional several hundred people.

Key among these new tenants was Kvaerner, whose agreement with
the city promised employment for 700 full-time workers, with poten-
tial surges up to 900. In addition, since Kvaerner relies on subcon-
tractors for almost 70 percent of the total effort in building a ship, up
to 2,000 additional job opportunities should be created in the vendor
base that supports the Kvaerner shipbuilding activities.

Kvaerner currently employs more than 500 local workers, of whom
more than half are blue-collar workers and the remaining are engi-
neers, designers, planners, or support-related. Approximately 40
percent of the current Kvaerner employees (approximately 60 per-
cent of the blue-collar workers) are former PNSY employees. Finally,
other tenants at the shipyard should add several hundred more jobs.

Reconstituting the Kvaerner workforce was not without additional
cost. By the time the shipyard reaches full production capacity,
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approximately $187 million will have been spent on overseas, techni-
cal, and on-the-job training of the new workforce. This training was
directed at the cooperative, multiskilled environment critical to suc-
cessful commercial shipbuilding. Most of the training money was
provided to Kvaerner from the more than $165 million in federal
grants provided to the city for reuse planning and workforce training.

KVAERNER PHILOSOPHY

The creation of the Kvaerner Philadelphia Shipyard marked the first
real presence in the United States of a foreign shipbuilder, capable of
competing for world markets. Most U.S. shipyards have evolved
largely molded by their principal customer, the U.S. government.
Starting early in the last decade of the Cold War, new construction in
these shipyards has been essentially all for the U.S. Navy. These
yards do not have the same competitive atmosphere that drives
shipbuilding in the world commercial markets. Consequently, it has
proven difficult for the major U.S. yards to compete in the world
market.

Kvaerner has been very successful delivering competitively priced
ships to the world market. The keys to this success can be attributed
to several factors, not necessarily limited to Kvaerner and Europe,
that can be thought of as the “European Model.” Key attributes of
this model appear below. We note that many of these exist in other
U.S. businesses. It is their application in shipbuilding that is the
focus here.

Key attributes of Kvaerner’s shipbuilding philosophy include:

e Multiskilled Workforce—workers are trained to handle a variety
of related skills and are expected to work cooperatively with
other craftsmen.

e Just-in-Time Delivery of Material—material is delivered from
suppliers when needed in the construction schedule. This
reduces inventory cost, including facilities to store material.

e Material Flow—Kvaerner’s steel fabrication facility adopts the
best aspects of all its other shipyards and is geared toward effi-
cient flow of steel pieces and fabricated parts.
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Automation—based on its experience in Europe, Kvaerner has
learned that overautomation can be counterproductive. The
Philadelphia yard has been automated only where necessary to
enhance the efficiency of the operation.

Modular Construction, Preoutfitting, and Outfitting—Kvaerner
has benefited from experience in its other yards and has applied
this knowledge to the design of the Philadelphia facilities to
optimize the design and procedure for assembly and outfitting of
ship modules.

Use of Prefabricated Components—Kvaerner makes maximum
use of prefabricated parts and components.

Outsourcing Work to Subcontractors—the most effective
productivity-enhancing factor employed by Kvaerner is the
maximum use of subcontractors, who are tasked to perform a
series of specific tasks in a specific geographic area, on a
“turnkey” basis.

POLICY OBSERVATIONS

A review of the activities and decisions surrounding the closure and
reuse of the Philadelphia Naval Shipyard leads us to make the follow-
ing observations:

Closings are inherently complex and more so when multiple
jurisdictions are involved. Three states (Pennsylvania, New Jer-
sey, and Delaware) and the city of Philadelphia had interests in
the fate of the shipyard. Not all of the interests coincided, so the
process of negotiating what would happen to the yard, who
would pay for what, and where responsibilities began and ended
had to be tediously negotiated.

The process can be expensive, and the federal government may
not recoup much money. Although there was considerable
debate over the value of the shipyard at the time of closure, the
Navy evaluated it at approximately $60 million. The federal gov-
ernment ended up getting $4 million from Philadelphia. To close
the facility and turn it over to the city cost almost $320 million.
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e Civilian workforces can be more flexible than many believe.
The Metal Trade Union agreed to modify its union work rules
substantially to meet Kvaerner’s needs. One of the barriers to
U.S. companies’ being competitive in the global shipbuilding
markets has been the high cost of labor. Although it is too early
to make firm judgments, the willingness of the workforce to
make major adjustments indicates that the cost of American
workers need not be an insurmountable entry barrier to com-
mercial shipbuilding.

» The Navy's approach to closing the Philadelphia Naval Shipyard
may be worth emulating. When all is taken into account, the
Navy did an admirable job in closing the yard. The feat is espe-
cially noteworthy in light of the Navy’s taking on the task of a
major ship overhaul while simultaneously closing the base.
These two activities required skillful juggling by the Navy’s man-
agers. That the base closed on the schedule the Navy set for itself
speaks well of the robustness of its plan. It may well have appli-
cation to other base closure activities.
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Chapter One
INTRODUCTION

RATIONALE FOR THE RESEARCH

The end of the Cold War has led to major force structure reductions
for all the military services. As a result, large defense corporations
have been adjusting their facilities and employment levels to com-
pete in the declining defense market. This is especially true of the six
major firms constructing naval ships. A number of Office of the
Secretary of Defense (OSD) and Navy studies in recent years have
examined the economic consequences of the closing or contraction
of shipbuilding facilities.! Of particular concern are the costs asso-
ciated with closing down excess facilities and laying off the workforce
and then reconstituting those facilities and capabilities and rehiring
and retraining the workforce. Because this has rarely been done
until now, past studies of the shipyard closing and reopening issue
have been based on speculation; there is meager quantitative analy-
sis and documentation.

At the same time that the defense-related corporations have been
adjusting their facilities and employment levels, all the military ser-

lsee, for example, Birkler, John, et al., The U.S. Submarine Production Base: An
Analysis of Cost, Schedule, and Risk for Selected Force Structures, Santa Monica, Calif.:
RAND, MR-456-0SD, 1994; Birkler, John, et al., The U.S. Aircraft Carrier Industrial
Base: Force Structure, Cost, Schedule, and Technology Issues for CVN 77, Santa Monica,
Calif.: RAND, MR-948.0-Navy/OSD, 1998; and Birkler, John, et al., Reconstituting a
Production Capability: Past Experience, Restart Criteria, and Suggested Policies, Santa
Monica, Calif.: RAND, MR-273-ACQ, 1993. OSD and the Navy also completed a Ship-
building Industrial Base Study (SIBS) as a follow-on effort to the Quadrennial Defense
Review.
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vices have been closing numerous bases and installations through
the Base Realignment and Closure (BRAC) process. Through this
process, the Navy has closed four naval shipyards and is in the pro-
cess of transferring the property and assets to the local communities
for reuse. These shipyard closures provide a valuable opportunity to
record the costs of closing and reusing major industrial facilities.
Recognizing this opportunity, the Assistant Secretary of the Navy for
Installations and Environment